The following figures are from a comparison between all married primiparx (excluding cases of twin pregnancy) confined (a) in a private nursing home in Aberdeen during the five years 1946-50, and (b) in the Aberdeen Maternity Hospital during the three years 1948-50. The nursing home cases came mainly from Social Classes I and II and the hospital cases from Classes III, IV and V. The incidence of live-born premature babies was 7-6 and 48 % in the hospital and nursing home groups respectively. Table I shows that there were 25 deaths out of 204 premature babies (12 3%) in the hospital group and 1 out of 49 (2 0%) in the nursing home group. In the hospital group there were 36 babies of 4 lb. or less (18 % of the total) and they contributed 75 % of the deaths. In the nursing home group only 3 out of 49 babies (6 %) were 4 lb. or less and none of these died. One reason for the excess mortality in the hospital cases is the greater number of very small babies.
Circumstances of prematurity. -Table II shows that the incidence of "premature" babies born after 38 weeks' gestation or longer was the same in each group-3 6% of the total births, but the incidence of gestation of less than 38 weeks was more than three times as great in the hospital as in the nursing home group. This greater incidence of premature onset of labour was seen in the cases where the pregnancy seemed "normal" as well as in those where a recognized abnormality of pregnancy or the foetus was present. The most common abnormality of pregnancy requiring induction was pre-eclampsia and the most common cause of spontaneous onset of premature labour, accidental hoemorrhage without pre-eclampsia.
OCT.-PADL4T. 1 Consequences ofprematurity.- Table II shows that 77 % of the nursing home and 38 % of the hospital premature babies required no special treatment. The mortality from prematurity per 1,000 live births was 1 and 9 in the nursing home and hospital groups respectively so that it is evident that the overall prematurity rates of 4*8 and 7-6% do not bring out fully the great differences between the groups. The figures inside the brackets denote per cent.
Prevention.-The hospital cases were under the care of specialists throughout. They attended the antenatal clinic of a teaching hospital and were delivered in the hospital. The city is well supplied with beds for the treatment of antenatal complications so that the patients were admitted for as long as was thought necessary to treat adequately such conditions as pre-eclampsia, anamia and debility, and antepartum hemorrhage. After delivery the babies were under the care of the Professor of Child Health and his staff in a nursery specially equipped to deal with the problems of prematurity. The nursing home patients were mostly under the care of the family doctor during pregnancy and labour and, as no similar facilities were available in the nursing home, mothers or babies requiring special treatment were transferred to hospital. For statistical purposes such cases were included in the nursing home group, even when the labour took place in hospital.
The high incidence of prematurity, therefore, occurs in the hospital group despite a very high standard of antenatal care. In fact in 65 % of cases where the baby was 51 lb. or less at birth and in 59 % of cases where labour began before the 38th week, pregnancy was judged to be normal. This confirms the fact that something more than very good routine antenatal care is necessary to prevent such cases. The fact that so many small babies died despite expert obstetric and pediatric treatment in the hospital and so few in the nursing home series suggests that prevention of prematurity offers more scope for lowering mortality than further improvements in the treatment of very premature babies. Treatment has improved so much in recent years that in the most efficient nurseries only those babies whose tissues are too immature for independent existence die. The survival of large numbers of very small infants may be producing new problems, such as retrolental fibroplasia.
The contrast in different social groups brought out in the above analysis suggests that improvements in the general standard of living would decrease the incidence of prematurity still further. There is a good deal of direct evidence to support this. For example, the fall in the death-rate from prematurity was accelerated throughout Britain in the years 1942-44 due probably to improved diet of pregnant women at that time brought about by full employment and the national wartime food policy. Further improvements in diet during pregnancy would probably decrease the prematurity rate still more. The giving of advice on diet should therefore be an important function of antenatal care. Too much cannot be expected, however, since it is difficult to influence the food habits of most adults. In addition the quality and quantity of food intake during pregnancy is only one of the factors influencing the outcome. The nursing home group is superior in health and physique and, as I have shown in a previous publication (Baird, 1952) , this influences greatly the prematurity rate. This superior health is the result of a better diet and healthier living conditions from birth to maturity. A very low prematurity rate must await the attainment of a much higher national standard of living, and this is a very long-term policy dependent on world-wide factors mostly beyond our immediate control. In the meantime we must try to minimize the deleterious effect of our relatively high rate of prematurity by maintaining the best possible standard of obstetrics and pediatrics. REFERENCE BAIRD, D. (1952) New Engi. J. Med., 246, 561.
Professor W. C. W. Nixon presented data collected from the Premature Baby 'Unit of University College Obstetric Hospital. There were 175 cases of premature births during the years 1951-52, and an analysis of these showed the following causes-pregnancy toxxemia 23 5 %, multiple pregnancy 15-5%, antepartum hlmorrhage 9-0%, unknown (including spontaneous rupture of membranes> 37.7 %, miscellaneous 14*3 %. It was the group of "unknown" causes that needed further investigation, and Professor Dugald Baird had already shown that social factors might be responsible. The obstetrician should be able to reduce the incidence of premature delivery due to antepartumt hemorrhage, particularly that due to placenta prvvia. Such cases should be admitted to hospital. By conservative treatment the gestation could be coaxed to greater maturity and the pediatricians presented with a more vigorous baby.
Weight control by dietetic restriction in pregnancy might reduce the incidence of pregnancy toxemia. In Sydney strict supervision of the pregnant woman in this way had almost eliminated the problem of prematurity due to pre-eclampsia.
Professor J. C. McClure Browne: The Causation ofPrematurity In the causation of prematurity, Dr. V. M. Crosse has shown that pre-eclamptic toxwemia accounts for 16%, accidental haemorrhage 6 5 % (and this is largely toxemic in origtn) and twins 11% I/-a total of 33 %.
There is another cause-premature rupture of the membranes-which occurred in 7 % in a survey which I carried out four years ago. Thus pre-eclamptic toxemia, accidental hiemorrhage, twins and premature rupture of the membranes account for 40% of these cases. Now, if we could eliminate prematurity from these causes, the problem of prematurity would be nearly half-way to solution.
First, pre-eclamptic toxamia is not a condition arising as a result of disturbance in the placenta, but is closely bound up with the functioning of the adrenal cortex in its role as master of water, salt and potassium distribution in the body. This function may be conditioned by many factors-diet, ACTH, and anterior pituitary disturbances generally. For years we have concentrated on the placenta, and have failed to look further afield. With the idea that the adrenal cortex held the key, Carey has used the exchange resins to extract water from the body, so that it is now possible to hold the condition in check for a month or more; meanwhile the baby grows. I would, however, plead that in minimal antepartum haemorrhage the employment of expectant treatment be more widely used; this means more antenatal beds.
Secondly, twins.-Here all our efforts should be directed to prolonging pregnancy. I admit all cases of twins from the 32nd week, because rest in bed is still our most potent therapeutic weapon. The use of progesterone, suggested by Snyder's experiment in 1934, has proved utterly disappointing.
Thirdly, premature rupture of the membranes.-Several years ago, I surveyed the incidence of premature rupture of the membranes as a cause of prematurity, and found it to be present in 7 % of cases. Experiments showed that the pressure needed to rupture the membranes depended on the size of the os. If the os was undilated, a pressure of 120 mm.Hg was needed. If the os was fully dilated, a pressure of only 30 mm.Hg was needed. Another factor, which did not apply before 38 weeks, was the size and fit of the presenting part. Recordings of uterine contractions from 32 weeks onwards showed occasional powerful painless contractions exerting a pressure of the order of 100 mm.Hg, i.e. more than the normal Braxton Hicks contractions. It may well be that these contractions could on occasion cause premature rupture of the membranes and consequent prematurity. We need more studies of the pattern of uterine contractions in pregnancy, and of the effects of drugs on these. CONCLUSION If we can control pre-eclamptic toxsemia (and therefore accidental haemorrhage), if we can prolong twin pregnancy, and if we can quieten the active uterus in late pregnancy, prematurity would be reduced by nearly half.
Dr. R. H. J. Hamlin: During the years 1946-51 at the Women's Hospital, Sydney, the incidence of pre-eclamptic albuminuria fell from 10% (418 cases) in 1946 to 1-8% (84 cases) in 1951 (Hamlin, 1953) .
The new antenatal care employed in the years 1948 to 1951 (diet instruction and weight control) had so reduced the prevalence and severity of pre-eclampsia that, during the final eighteen months of this period, induction of labour between the 30th and 37th weeks of pregnancy was rarely performed, and Cesarean section, for this indication, was not employed at all. I am therefore convinced that the number of babies born prematurely because of pre-eclampsia can be greatly lowered by an attack on this maternal disease. 
Dr. H. M. M. Mackay:
Complications ofPrematurity The main object of the pLediatrician in charge of premature babies is first to prevent death and secondly to promote health. In J. E. Morrison's series of post-mortem examinations on premature infants, 50% to 80% of the neonatal deaths in his different birth-weight groups were due to anoxia secondary to causes outside the infant. The treatment of these anoxic or asphyxiated infants varies widely, and a satisfactory controlled comparison of different methods of resuscitation is all but impossible. But as a good overall survival rate for small premature infants presumably indicates reasonably good methods of treatment, such rates should always be given by those advocating particular methods of resuscitation. Even so, one must remember that very large numbers are necessary for firm conclusions to be drawn. For example, at the Mothers' Hospital over 10,000 infants, including nearly 600 premature infants, have been born alive in the past five years; the overall premature neonatal mortality rate has been 13 % of premature live births, but it has fluctuated in different years from 5 % to as much as 17%. Our methods of resuscitation are somewhat inactive, but at present I know of no evidence proving that more active methods bring about a higher survival rate.
Can anyone present help with such problems as these: What are the best methods of clearing air passages? H4s anyone a really satisfactory mucus catheter with bulb suction? Is there a really satisfactory plastic fabric oxygen tent for premature infants? Personally, I stress the need of maintaining the body temperature between 98 and 990 F., if possible, as a low temperature means a lowered vitality. If infants infected before or during birth are to be saved, prophylactic treatment with antibiotics must be started at the earliest possible moment. Every chilled infant and every infant thought to have aspirated fluid requires antibiotic treatment-a point of great importance. The co-operation of obstetricians would be valuable in giving antibiotic treatment much more readily to the mother, thus providing an umbrella for the infant likely to be exposed to infection before birth.
If we are to increase our knowledge of the complications of prematurity-whether these be kernicterus, retrolental fibroplasia, susceptibility to infection, or early anremia-it is important that premature babies be followed up by the paediatric staff of the maternity department. The divorce of this work from the hospitals would be disastrous to the interests of premature babies.
Dr. A. White Franklin:
Mortality in Prematurity The study of death-rates and the causes of death in premature and immature babies raises many difficult problems. The figures from the Queen Charlotte's Maternity Hospital Annual Reports show that in the period 1948-1951 of 133 neonatal premature deaths only 33 occurred after the first forty-eight hours, an average of about 8 cases a year (Table I ). The bulk of the problem is thus Death after 48 hours .. ..
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referred to intra-uterine disease, or intrapartum injury or failure, and drives the pwdiatrician who wishes to try to influence events into the antenatal clinic and the labour ward. An analysis of morbid anatomical findings shows the great frequency of lung lesions which were present in 83 % of cases in one series studied. They appear as the cause of death in 56 of the 98 cases where a diagnosis was possible in the premature group reported here (Table II) . Of the treatable causes of death in prematures surviving forty-eight hours hemolytic disease and pneumonia were the two important ones. From 1951 antibiotics were much more readily used as a routine treatment for newborn babies born after prolonged labour, or when there was any appreciable aspiration of liquor. In these cases injections of streptomycin (20 mg. per lb. per day) and penicillin (100,000 units b.d.) were given for three days at least. This has been followed by a marked drop in deaths from pneumonia but the experience is too short and too small to be more than suggestive. To the question "What is the cause of death?" some pathologists suggest an answer, others leave the matter in doubt. The difficulty is to pick the cause of death out of the effects of dying. And if he finds that the cause is a hyaline membrane, is the pathologist right, or is the mother, who says "I lost my baby because I fell out of bed"? To correlate the whole story of the pregnancy and the confinement and the events leading up to the baby's death with post-mortem results is very difficult, and to discover when and why the trouble really arose needs a full case conference of all concerned, including obstetrician, pxdiatrician, pathologist and almoner.
Dr. B. W. Powell:
The Effects ofEnvironment
Since the pioneer work of Blackfan and Yaglou it is surprising how little attention has been paid to the physical conditions to which premature babies are subjected. Certain standards were laid down by these and other workers and have been very little altered during the last twenty years.
Recent work has suggested that a relatively high humidity may be helpful in some cases of respiratory distress, but this requires further investigation.
With regard to temperature, during the winter months it is not uncommon for babies to be admitted from the district with a rectal temperature well below 90°F.; this fall occurs immediately after birth and usually improves during the ambulance journey to hospital. In these cases it is important to warm the baby up with care and not to subject him to too sudden a rise in temperature. Although some babies tolerate this extreme of temperature well, in many it gives a poor prognosis.
Attention has also been drawn recently to the importance of oxygen and the possible dangers of too high a concentration in the air which the baby breathes. Experience has shown that with the apparatus and flowmeters commonly used, very high concentrations of oxygen can build up without being suspected. A routine check on this, using a simple method of oxygen sampling, is very desirable. At the Premature Baby Unit at Hammersmith this is now done three-hourly by the nursing staff, and forms a valuable check, but it matters little what the oxygen concentration may be if the baby is unable to make it available to the tissues. At Hammersmith we have been gaining experience with methods evolved by Mr. Ian Donald of assisting the babies' respiratory efforts.
Dr. N. R. Butler: Environmental Conditions in Prematurity
The question of what constitutes the optimum physical environment for premature infants is still a battleground of opinion, largely unsupported by scientific evidence. An attempt has been made in Table I to summarize previous work and to recommend suitable conditions of temperature, humidity and oxygen control in the light of present knowledge.
Nearly all premature infants who weigh over 1,750 grammes have a mature heat-regulating centre and sweating mechanism, and do not need to be nursed in a specially controlled environment. It has been shown in this group that weight gain and growth are maintained better in 30% than in 60% humidity (Blackfan and Yaglou, 1933) . For the smaller premature infant, the majority of clinical opinion upholds the superiority of a warm, humid and adequately ventilated atmosphere. The twenty-year-old concept of control of environmental temperature at 750 to 850 F. and a humidity of 65% still holds as the basis of modern treatment. A more recent innovation is the nursing of small premature infants without clothing at 90' F., in order to facilitate respiratory movement and to allow constant observation. Such treatment must be carried out in an incubator or special hot room.
Humidity.-While 30% humidity has been found by the same authors to interfere with the growth and digestion of small premature infants, a high environmental humidity of 90% to 95%. has been advocated (Potter, 1952) as possibly advantageous in respiratory difficulties for the prophylaxis of hyaline-like membrane. Various wetting agents and mists have also been advocated for the condition, and the potential danger of high oxygen concentrations has been stressed by the experimental production of hyaline-like membrane in guinea-pigs (Bruns and Shields, 1951) . As this condition occurs both in prematurity and after Casarean section it would appear reasonable to nurse all premature infants delivered by this route in high humidity (95 %) whenever practicable for the first two or three days after birth.
Oxygen.-There is an increasing volume of experimental evidence stressing the potential toxicity of high oxygen concentrations to vascular endothelium particularly in the retina and lung. The mechanism may be partly that of interference with enzyme action on pyruvate oxidase, as in brain Graham et at. ( 1950) tissue poisoned with oxygen (Dickens, 1946) . Inhibition of erythropoiesis may also be a danger (Smith, 1950) . The original recommendation for premature babies was 40% oxygen (Hess et al., 1934) and this level has also stood the test of time although, in the light of possible toxicity, oxygen should never be administered as a routine measure, being reserved for those cases with a definite indication such as cyanosis or respiratory difficulty. The normal premature under 1,500 grammes suffers from only a 6 % reduction in arterial oxygen saturation compared with the normal adult saturation of 95 %, and this small deficit is made good in 40% oxygen, which also abolishes periodic respiration (Graham et al., 1950) . Szewczyk (1952) believes that the former practice of keeping premature infants in uncontrolled oxygen concentrations at or above 60 % with sudden rather than graduated withdrawal to room atmosphere is responsible for retrolental fibroplasia. It is therefore imperative that when oxygen has to be administered for prolonged periods the concentration should be controlled at a level not higher than 50% with a period at 30% during withdrawal.
In those oxygen boxes which encompass the whole infant, such as the Queen Charlotte's type, separate individual calibration is necessary for each baby in view of the inevitable variation in leakage rate. This may result in a fluctuation of 36-80% at a flow of 2 litres per minute in different boxes (Gunn et al., 1952) . This may entail several readings before the correct concentration is achieved and the basal level may again be altered during treatment if any manipulation of the apparatus is necessary. Therefore, a more efficiently controllable method of oxygen administration would appear to be with a cot of Sorrento type with metal sides and transparent plastic or Perspex close-fitting lid, containing a minimal ventilation hole such as i in. diameter. Provided an accurate flowmeter is employed, no further individual calibration is required. The Sorrento type, as above, which has a volume of approximately 93 litres, gave in six similar cots so tested an oxygen concentration of 46-50 maintained steadily when tested at two-minute intervals over a two-hour period, using an initial oxygen flow of 8 litres per minute for the first two minutes, followed by an economical maintenance rate of i litre per minute. The cot contained an average-size mattress and the readings were found to be independent of the weight of the baby throughout the range tested of 1,250-2,500 grammes. The CO2 concentration did not rise above 0'36 % when sampled 2 in. from the mouth of the baby after one and a half hours. Cross and Oppe (1952) confirm that the respiratory centre of premature infants is not unduly sensitive to such a concentration of CO2 in inspired air. For the actual estimation of oxygen concentration the simple chemical pyrogallol method (Pirnie and Allchorne, 1952 ) was found to be accurate to within 2 %, compared with the expensive electromagnetic method or the laborious Haldane gas-analysis.
Incubators.-There is no doubt that under the different circumstances discussed above it may be necessary to alter independently the environmental temperature, humidity and oxygen concentration, for which no better method exists than the air-conditioned incubator. The type fitted with sleeves has the advantage of avoiding fluctuations when attention is required for the infant. These special environmental needs are a further indication for the transfer from home of all but the most robust small premature infants weighing under 2,000 grammes to specially equipped centres as soon as possible after birth.
During the winter we were familiar with the small premature infant who was brought into hospital at the age of a few days in a refrigerated state, with a rectal temperature of perhaps 86-90' F. On admission the baby was usually an impressive pink colour and often did not look ill. In the past our efforts had been directed, in the first instance, towards warming these infants. As their temperatures were pushed up, and incidentally their oxygen requirements increased, some of them became ill and developed cyanosis, even in an oxygen box. The mortality rate was high with such treatment and at post-mortem an infection, often a pneumonia, was found which had not been detected clinically. Recent limited clinical experience at the Royal Alexandra Hospital for Sick Children, Brighton, suggested that this type of case stood a better chance if kept cool for a few days. Antibiotics had been given as a routine to deal with an occult infection. Dr . R. E. Bonham-Carter: Dr. Mann's observation is correct; if a baby is chilled the oxygen demand of the tissues drops, and if warmed up quickly it is possible that this demand will increase beyond the supply, if respiration is impaired, and the baby will become anoxic. It is possible that the rate of warming up should be gradual if this is to be avoided. Dr . V. Mary Crosse:
Subsequent Development ofPremature Babies It is necessary to consider physical, mental and emotional development. Certain factors are known to influence subsequent development:
(1) Degree ofprematurity: When assessing development an allowance must always be made for the degree of prematurity; development starts from coniception and not from birth.
(2) Fatal abnormality: In Birmingham no less than 25% of all babies with foetal abnormalities are born with a birth weight below 51 lb.
(3) Increased liability of premature babies to certain neo-natal conditions, i.e. birth injury, kernicterus and retrolental fibroplasia: Kunstadter of Chicago traced 69 premature infants who h4d survived intracranial birth injury: 39 % showed damage to the central nervous system (hydrocephalus, increased deep reflexes and definite spasticity), and 19 % showed mental retardation.
The premature baby is more liable to suffer from kernicterus due to Rh iso-immunization, and also kernicterus of prematurity (not associated with the rhesus factor) and one must therefore expect more spasticity, athetosis, deafness, and mental retardation in these infants.
Premature babies are also more prone to develop retrolental fibroplasia and blindness.
(4) Birth weight: The incidence of both foetal abnormality and birth injury increases as the birth weight decreases. Subsequent development is therefore more likely to be abnormal in the smaller premature babies.
These factors sound depressing, but must be faced. In any case some of these complications can be avoided if their possibility is recognized, e.g. birth injury and retrolental fibroplasia.
Fortunately, there is a more cheerful side to the picture. It is generally recognized that if a premature baby is born without foetal abnormality, and escapes the complications already men' tioned, then it has every chance of developing as well as a larger baby, but at any particular stage an allowance must be made for the degree of prematurity.
Physical development: Weight, length and other measurements all reach normal limits between two and five years, the female catching up before the male, and the baby with the larger birth weight before the baby with the smaller birth weight.
Prematurity per se does not alter the normal course of mental development, but allowances must be made for the degree of prematurity. Reports have been made of speech defects, temper-tantrums, diminished self-reliance, enuresis, thumb sucking and other habits, but so far there has been no wellcontrolled investigation into the behaviour development of premature babies. Research is necessary in this field, and if a higher incidence of behaviour problems is found in the premature infant then investigation is required to discover whether this is due to prematurity or to over-protection of premature babies. Alm of Stockholm has followed up 1,000 males born between 1902 and 1921. He reports that, unless maimed at birth, 70-80 % of premature babies make slightly better grades at school than average, that fewer premature babies are criminals, and that premature babies can command an average income.
According to investigations made in Birmingham (7,000 premature babies and 3,000 babies weighing over 51 lb. followed to the age of 1 Officers of Health, and the Population Investigation Committee has been following up a national sample of premature children each of whom has been matched with a carefully chosen control. The premature children were all those born in 424 maternity and child welfare authorities in England, Wales and Scotland during the first week of March 1946. They have been matched with mature children born during the same week who were of the same sex and place in the family, who came from the same type of home and lived in the area of the same maternity and child welfare authority. This note describes some aspects of their health and growth during the first four years of their lives; in this period, apart from losses from death and emigration, only eight pairs of children have dropped out of the inquiry.
The health of these children has been described in a recent article (Douglas and Mogford, 1953). During the first two years premature children were three times as likely to be admitted to hospital as their controls; this excess of hospital care was largely explained by a higher incidence of infections, particularly of the lower respiratory tract. At later ages they were no more likely to be admitted to hospital. Even during the first two years the calls made on the hospital services by premature children were not large; they contributed 11 % of all admissions during this period, as compared with an expected 4 %. Fig. 1 shows the weights and heights of premature children and their controls at different ages. It will be seen that the premature children were as much behind their controls in weight at 4 years as they were at birth, and as much behind them in height at 4 years as they were at 2. There were, of course, considerable differences in the rates of growth of individual premature children and approximately 40 % of them had eliminated their initial physical handicaps by 4 years. It will be seen in Table I that the premature children who caught up in this way have mothers that were drawn from the same weight and height populations as the mothers of the controls, whereas those who did not catch up had mothers that were significantly lighter and smaller. In general it appears that the measurements of the parents give the best indication of the subsequent growth of a premature baby. While premature children contribute more than their share of the stunted and underweight children 'The chairman of the Committee is Professor James Young, the vice-chairman Professor A. A. Moncrieff and the secretary Professor D. V. Glass. The Nuffield Foundation has financed this inquiry during the pre-school years, and a grant for continuing it in the primary school period has been made by the Board of the Hospital for Sick Children, Great Ormond Street, through the Institute of Child Health. in the whole population, only a relatively small reduction in the numbers of these children would be brought about if all premature births were prevented. This is shown diagrammatically in Fig. 2 where a stunted or underweight child has been arbitrarily defined as one who at both 2 and 4 years was more than one standard deviation below the mean weight or height for all children of that age. In short this study gives little support to those who see in prematurity a major source of ill-health and retarded growth. Dr. H. M. M. Mackay: It is well recognized that a premature infant may have a subnormal body temperature because he has an infection, or may develop such an infection because chilling has lowered his resistance, hence the importance of treating all such infants with antibiotics without waiting for clinical signs of infection. To those like Dr. Trevor Mann, who consider that a rectal temperature of 970 F. is normal for a premature infant, I can only suggest that they compare the vigour of babies whose temperature fluctuates between 96 and 970 F. and those whose temperature is between 98 and 99°F. I am in no doubt that the premature infant is not at his best with a rectal temperature of 970 F.
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